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(57) ABSTRACT

An evaporated fuel treatment apparatus includes a passage
circulating fluid being formed therein, a tank port and a purge
port being formed at one end side of the passage, and an
atmosphere port being formed at another end side of the
passage. At least four adsorbent layers 1n which adsorbent
adsorbing fuel components 1s filled are provided 1n the pas-
sage. The evaporated fuel treatment apparatus has a main
adsorbent layer and a region provided on an atmosphere port
side of the main adsorbent layer. At least three adsorbent
layers that are different from the main adsorbent layer, and
separating portions that separate the adsorbent layers which
are adjacent to each other are provided in the region. The
volume of at least one separating portion 1n the region 1s made
larger than a total of the volumes of adsorbent layers that
sandwich the separating portion therebetween.

8 Claims, 5 Drawing Sheets
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EVAPORATED FUEL TREATMENT
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present 1invention relates to an evaporated fuel treat-
ment apparatus.

Background Art

Conventionally, to prevent evaporated fuel from being
released to the atmosphere from a fuel tank of an automobile
or the like, an evaporated fuel treatment apparatus (hereunder,
also referred to as a “canister”) i1s used that temporarily
adsorbs fuel components contained 1n evaporated fuel.

As such the canister, there 1s known a canister that has a
casing in which a passage circulating a fluid 1s formed, a tank
port and a purge port are formed at one end of the passage, and
an atmosphere port 1s formed at the other end thereof. Inside
the passage of the casing, four adsorbent layers filled with
activated carbon are arranged in series, and a space i which
activated carbon 1s not filled 1s formed between adjacent
adsorbent layers (see JP-A-2007-146793).

In the camister according to the conventional technology,
because a volume of a separating portion 1s less than a volume
ol adjacent adsorbent layers and the separating portion does
not have an adequate volume, there has been the problem that
diffusion of fuel components to the atmosphere port side
cannot be adequately suppressed by the separating portion,
and 1t 1s diflicult to improve the performance with respect to
preventing blow-by of fuel components to the atmosphere.

SUMMARY OF THE INVENTION

Thus, an object of the present invention 1s to provide an
evaporated fuel treatment apparatus that can reduce blow-by
of fuel components to the outside from an atmosphere port
more than the conventional canister.

The present 1invention 1s provided with a main adsorbent
layer and, 1n a region on an atmosphere port side of the main
adsorbent layer, three or more adsorbent layers which are
different from the main adsorbent layer as well as separating
portions that separate the adsorbent layers that are adjacent to
cach other. By making the volume of at least one separating
portion among these separating portions larger than the total
of the volumes of adsorbent layers that sandwich the separat-
ing portion therebetween, diffusion from the separating por-
tion to the atmosphere port side can be suppressed more than
in the conventional canister, and the amount of blow-by to the
atmosphere can be decreased and the blow-by performance
can be improved in comparison to the conventional canister.

In one form, the mvention 1s directed to an evaporated fuel
treatment apparatus 1n which a passage circulating fluid 1s
formed. A tank port and a purge port are formed at one end of
the passage. An atmosphere port 1s formed at the other end of
the passage. Four or more adsorbent layers in which adsor-
bent adsorbing fuel component 1s filled are provided 1n the
passage. The evaporated fuel treatment apparatus has a main
adsorbent layer. A region 1s provided on an atmosphere port
side of the main adsorbent layer, wherein three or more adsor-
bent layers that are different from the main adsorbent layer
are provided. Separating portions are provided in the region to
separate adjacent adsorbent layer. A volume of at least one
separating portion 1n the region 1s made larger than a total of
volumes of the adsorbent layers that sandwich the separating,
portion therebetween.
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In one form, with respect to two adsorbent layers that
sandwich therebetween the separating portion that has a vol-
ume that 1s made larger than the total of the volumes of the
adsorbent layers that sandwich the separating portion, the
volume of the adsorbent layer located on the atmosphere port
side may be made smaller than the volume of the other adsor-
bent layer.

In one form, i1n the region, a volume of the separating
portion disposed closest to the atmosphere port may be made
larger than a total of volumes of adsorbent layers that sand-
wich the separating portion therebetween.

In one form, 1n the region, volumes of the separating por-
tions may be increased 1n accordance with proximity to the
atmosphere port side.

In one form, in the region, an adsorbent layer located
closest to the atmosphere port may be constituted by activated
carbon having a butane working capacity of 14.5 g/dl or
higher 1n accordance with ASTM D3228.

In one form, an adsorbent layer provided closest to a tank
port may be constituted by crushed activated carbon.

In one form, the volume of the adsorbent layers in the
region may be equal to or less than 12% of a total volume of
the adsorbent layers 1n the evaporated fuel treatment appara-
tus.

In one form, a ratio between a cross-sectional area that 1s
perpendicular to a circulation direction 1n the passage of the
adsorbent layers 1n the region and a cross-sectional area that
1s perpendicular to the circulation direction in the passage of
the main adsorbent layer may be included within a range of

1:2.5t0 1:4.5.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view for describing an evaporated
fuel treatment apparatus according to Embodiment 1 of the
present invention;

FIG. 2 1s a schematic view for describing an evaporated
fuel treatment apparatus according to Embodiment 3 of the
present invention;

FIG. 3 1s a schematic view for describing an evaporated
fuel treatment apparatus according to Embodiment 4 of the
present invention;

FIG. 4 1s a schematic view for describing an evaporated
fuel treatment apparatus according to Embodiment 5 of the
present invention; and

FIG. 5 1s a schematic view for describing an evaporated
fuel treatment apparatus according to Embodiment 6 of the
present invention.

PR.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

Modes for carrying out the present invention will now be
described with reference to the accompanying drawings.

Embodiment 1

FIG. 1 illustrates Embodiment 1 according to the present
invention.

As shown 1n FIG. 1, an evaporated fuel treatment apparatus
1 according to the present invention includes a casing 2. In the
casing 2, a passage 3 circulating fluid 1s formed. A tank port
4 and a purge port 5 are formed at an end of the passage 3 1n
the casing 2, and an atmosphere port 6 1s formed at the other
end thereof.

Inthe passage 3, four adsorbent layers filled with adsorbent
adsorbing evaporated fuel components, that is, a first adsor-
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bent layer 11, a second adsorbent layer 12, a third adsorbent
layer 13, and a fourth adsorbent layer 14, are arranged 1n
series. In the present embodiment, activated carbon 1s used as
the adsorbent.

As shown 1n FIG. 1, a main chamber 21 communicating
with the tank port 4 and the purge port 5, and an auxiliary
chamber 22 communicating with the atmosphere port 6 are
formed 1n the casing 2. The main chamber 21 and the auxil-
1ary chamber 22 are partitioned by partition walls. The main
chamber 21 and the auxiliary chamber 22 communicate with
cach other through a space 23 formed 1n the casing 2 on a side
opposite to the atmosphere port 6 side, so that when fluid
flows 1n the passage 3, the fluid flows 1n a substantially
U-shape by turning in the opposite direction in the space 23.

The tank port 4 communicates with an upper air chamber of
a fuel tank (not shown). The purge port 5 1s connected to an
intake air passage of an engine through a purge control valve
(VSV) (not shown). The degree of opening of the purge
control valve 1s controlled by an electronic control unit
(ECU), and purge control i1s performed based on measured
values of an A/F sensor and the like during engine operation.
The atmosphere port 6 communicates with the outside
through a passage (not shown).

The first adsorbent layer 11 as the main adsorbent layer
which has the largest volume among the four adsorbent layers
11 to 14 and 1n which activated carbon as the adsorbent 1s
filled at a predetermined density 1s formed within the main
chamber 21. Granulated activated carbon or crushed activated
carbon can be used as the activated carbon, and crushed
activated carbon 1s used 1n the present embodiment. Note that,
in order that it can be easily understood that the first adsorbent
layer 11 1s constituted by activated carbon, granulated acti-
vated carbon 1s used for the 1llustration in the figures.

A batile plate 15 which extends from an inner surface of the
casing 2 to a part of the first adsorbent layer 11 1s provided
between the tank port 4 and the purge port 5 in the casing 2.
The batile plate 15 causes the fluid flowing between the tank
port 4 and the purge port 5 to circulate through the first
adsorbent layer 11.

The first adsorbent layer 11 1s covered on the tank port 4
side with a filter 16 made of nonwoven fabric or the like, and
on the purge port 5 side with a filter 17 made of nonwoven
tabric or the like, respectively. In addition, a filter 18 made of
urcthane or the like 1s provided on a surface of the first
adsorbent layer 11 on a side of the space 23 so as to cover the
entire surface. A plate 19 having a large number of commu-
nicating holes 1s provided on the space 23 side of the filter 18.
The plate 19 1s urged toward the tank port 4 side by urging
means 20 such as a spring.

The second adsorbent layer 12 1n which activated carbon as
the adsorbent 1s filled at a predetermined density 1s formed on
the space 23 side of the auxiliary chamber 22. Granulated
activated carbon or crushed activated carbon can be used as
the activated carbon, and granulated activated carbon 1s used
in the present embodiment.

A filter 26 made of urethane or the like 1s provided on the
space 23 side of the second adsorbent layer 12 so as to cover
the entire space 23 side of the second adsorbent layer 12. A
plate 27 in which a large number of communicating holes are
provided substantially uniformly over the entire surface
thereol 1s provided on the space 23 side of the filter 26. The
plate 27 1s urged toward the atmosphere port 6 side by an
urging member 28 such as a spring.

The space 23 1s formed between the plates 19 and 27 and a
cover plate 30 of the casing 2. The first adsorbent layer 11 and
the second adsorbent layer 12 communicate with each other
through the space 23.
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The third adsorbent layer 13 1n which activated carbon as
the adsorbent 1s filled at a predetermined density 1s formed on
the atmosphere port 6 side of the second adsorbent layer 12 in
the auxiliary chamber 22. Granulated activated carbon or
crushed activated carbon can be used as the activated carbon,
and granulated activated carbon 1s used in the present
embodiment.

A first separating portion 31 that separates the adsorbent
layers 12 and 13 by a predetermined distance 1s provided
between the end face on the atmosphere port 6 side of the
second adsorbent layer 12 and the end face on the space 23
side of the third adsorbent layer 13. The shape of the first
separating portion 31 1s arbitrarily set.

Filters 35 and 36 made of urethane or the like are provided
at an end on the second adsorbent layer 12 side and an end on
the third adsorbent layer 13 side of the first separating portion
31, respectively, so as to cover the entire ends. A space form-
ing member 37 that can separate the filters 35 and 36 by a
predetermined distance 1s provided between the filters 35 and
36.

The fourth adsorbent layer 14 1n which activated carbon as
the adsorbent 1s filled at a predetermined density 1s formed on
the atmosphere port 6 side of the third adsorbent layer 13 in
the auxiliary chamber 22. Granulated activated carbon or
crushed activated carbon can be used as the activated carbon,
and high-performance activated carbon having a butane
working capacity (BWC) of 14.5 g/dL. or higher 1n accor-
dance with ASTM D5228 1s used 1n the present embodiment.
Note that, activated carbon similar to the activated carbon
which constitutes the second adsorbent layer 12 or the third
adsorbent layer 13 may be used as the activated carbon con-
stituting the fourth adsorbent layer 14. A filter 34 made of
nonwoven fabric or the like 1s provided on the atmosphere
port 6 side of the fourth adsorbent layer 14 so as to cover the
entire end face thereof.

A second separating portion 32 that separates the adsorbent
layers 13 and 14 by a predetermined distance 1s provided
between the end face on the atmosphere port 6 side of the third
adsorbent layer 13 and the end face on the space 23 side of the
tourth adsorbent layer 14. The shape of the second separating
portion 32 1s arbitrarily set.

Filters 38 and 39 made of urethane or the like are provided
at an end on the third adsorbent layer 13 side and an end on the
fourth adsorbent layer 14 side of the second separating por-
tion 32, respectively, so as to cover the entire ends. A space
forming member 40 that can separate the filters 38 and 39 by
a predetermined distance 1s provided between the filters 38
and 39.

Any adsorbent 1s not provided in the separating portions 31
and 32.

Note that, it 1s only necessary that the separating portions
31 and 32 can separate the adjacent adsorbent layers by a
predetermined distance, and the separating portions 31 and 32
may be formed, for example, of only filters made of urethane
or the like, or may be constituted by only the space forming
members 37 and 40.

A volume Va of the second separating portion 32 that s the
separating portion closest to the atmosphere port 6 1s set to be
larger than the total of a volume V3 of the third adsorbent
layer 13 and a volume V4 of the fourth adsorbent layer 14 that
are the adsorbent layers that sandwich the second separating
portion 32 therebetween. The volume of the adsorbent layer
on the atmosphere port 6 side 1s set so as to be the smaller
volume among the volumes of the adsorbent layers that sand-
wich the second separating portion 32 therebetween. That 1s,
the volume V4 of the fourth adsorbent layer 14 1s set to be
smaller than the volume V3 of the third adsorbent layer 13. In
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the present embodiment, the volume V[_] of the second sepa-
rating portion 32 1s set to 200 ml, the volume V4 of the fourth
adsorbent layer 14 1s set to 35 ml, and the volume V3 of the
third adsorbent layer 13 1s set to 45 ml.

The volumes of the separating portions in the auxiliary
chamber 22 are set so as to increase in accordance with
proximity to the atmosphere port 6 side. That 1s, the volume
Va ol the second separating portion 32 1s set so as to be larger
than a volume V{3 of the first separating portion 31. In the
present embodiment the volume Va. of the second separating,
portion 32 1s set to 200 ml and the volume V5 of the first
separating portion 31 1s set to 180 ml.

Further, the volumes of the adsorbent layers in the auxiliary
chamber 22 are set so as to decrease in accordance with
proximity to the atmosphere port 6 side. That 1s, the volume
V4 of the fourth adsorbent layer 14 1s set so as to be smaller
than the volume V3 of the third adsorbent layer 13, and the
volume V3 of the third adsorbent layer 13 1s set so as to be
smaller than a volume V2 of the second adsorbent layer 12. In
the present embodiment, the volume V4 of the fourth adsor-
bent layer 14 1s set to 35 ml, the volume V3 of the third
adsorbent layer 13 1s set to 45 ml, and the volume V2 of the
second adsorbent layer 12 1s set to 150 ml.

The volume V{3 of the first separating portion 31 1s set so as
to be smaller than the total of the volume V2 of the second
adsorbent layer 12 and the volume V3 of the third adsorbent
layer 13 that are the adsorbent layers that sandwich the first
separating portion 31.

In addition, the total of the volumes of the adsorbent layers
12,13 and 14 within the auxiliary chamber 22 1s set so as to be
less than or equal to 12% of the total of the volumes of all the
adsorbent layers 1n the evaporated fuel treatment apparatus 1.
In the present embodiment, a volume V1 of the first adsorbent
layer 11 1s set to 2800 ml, and the total (V2+V3+V4) of the
volumes ofthe adsorbent layers 12,13, and 14 1s set to 230 ml,
and thus the total of the volumes of the adsorbent layers 12,
13, and 14 1s set to 8.2% of the volume of the first adsorbent
layer 11.

A rat1o between a cross-sectional area that 1s perpendicular
to the circulation direction in the passage 3 of the adsorbent
layers 12, 13, and 14 1in the auxiliary chamber 22 and a
cross-sectional area that 1s perpendicular to the circulation
direction in the passage 3 of the first adsorbent layer 11 1n the
main chamber 21 except for the region 1n the evaporated fuel
treatment apparatus 1s set so as to be within arange of 1:2.5 to
1:4.5.

Note that, a configuration may also be adopted so that the
respective cross-sectional areas of the second adsorbent layer
12, the third adsorbent layer 13, and the fourth adsorbent layer
14 1n the direction perpendicular to the circulation direction
in the passage 3 are all the same across the entire circulation
direction of the passage 3, or so that the cross-sectional areas
decrease towards the atmosphere port 6 side.

The region in the present invention corresponds to the
auxiliary chamber 22 1n Embodiment 1. According to the
configuration of the present embodiment, gas containing
evaporated fuel that has flowed into the evaporated fuel treat-
ment apparatus 1 from the tank port 4 i1s released to the
atmosphere from the atmosphere port 6 after fuel components
are adsorbed by the adsorbent in the respective adsorbent
layers 11 to 14.

On the other hand, at the time of purge control during
engine operation, the purge control valve 1s opened by an
clectronic control unit (ECU), air that 1s sucked into the
evaporated fuel treatment apparatus 1 from the atmosphere
port 6 by a negative pressure in the intake air passage tlows in
an opposite direction to the direction described above, and 1s
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6

supplied to the intake air passage of the engine from the purge
port 5. At such time, the fuel components that have been

adsorbed by the adsorbent 1n the respective adsorbent layers
11 to 14 are desorbed and supplied to the engine together with
the ar.

With the above-described structure and configuration, the
evaporated fuel treatment apparatus 1 of the present embodi-
ment performs the following actions and obtains the follow-
ing elfects.

By making the volume Va of the second separating portion
32 that 1s the separating portion closest to the atmosphere port
6 larger than the total of the volume V3 of the third adsorbent
layer 13 and the volume V4 of the fourth adsorbent layer 14
that are adsorbent layers that sandwich the second separating
portion 32 therebetween, the residence time in the second
separating portion 32 that is the separating portion closest to
the atmosphere port 6 can be increased 1n comparison to the
conventional canister. As a result, an amount of increase
(recovery) 1in the temperature of gas that has passed through
the fourth adsorbent layer 14 and for which a change 1n the
gas temperature due to desorption 1s largest can be adequately
secured, and the temperature of the gas tlowing into the adja-
cent adsorbent layer can be made higher than that in the
conventional canister and the performance with respect to
desorbing fuel components of the adsorbent thereof can be
maintained at a high level.

In addition, by making the volume V. of the second sepa-
rating portion 32 that is the separating portion closest to the
atmosphere port 6 larger than the total of the volume V3 of the
third adsorbent layer 13 and the volume V4 of the fourth
adsorbent layer 14 that are adsorbent layers that sandwich the
second separating portion 32 therebetween, the volume of the
second separating portion 32 which 1s close to the atmosphere
port 6 can be adequately secured 1n correspondence to the
volumes V3 and V4 of the adsorbent layers 13 and 14 that
sandwich the second separating portion 32, diffusion of fuel
components in the second separating portion 32 can be sup-
pressed, and the amount of blow-by of fuel components to the
atmosphere can be decreased and the blow-by performance
can be improved 1n comparison with the conventional canis-
ter.

Further, the volumes o the adsorbent layers in the auxiliary
chamber 22 are set so as to decrease 1n accordance with
proximity to the atmosphere port 6. That 1s, by making the
volume V4 of the fourth adsorbent layer 14 smaller than the
volume V3 of the third adsorbent layer 13, and making the
volume V3 of the third adsorbent layer 13 smaller than the
volume V2 of the second adsorbent layer 12, the residual
amount of fuel components after purging can be reduced, and
the blow-by performance can be improved.

Embodiment 2

In Embodiment 1 a configuration 1s adopted in which the
volume V{3 of the first separating portion 31 1s made smaller
than the total of the volume V2 of the second adsorbent layer
12 and the volume V3 of the third adsorbent layer 13 that are
the adsorbent layers that sandwich the first separating portion
31. However, a configuration may also be adopted 1n which
the volume V{3 of the first separating portion 31 is set so as to
be larger than the sum total of the volume V2 of the second
adsorbent layer 12 and the volume V3 of the third adsorbent
layer 13 that are the adsorbent layers that sandwich the first
separating portion 31.

For example, with respect to the configuration shown 1n
FIG. 1, the volume Va of the second separating portion 32 1s
set to 200 ml, the volume V{3 of the first separating portion 31
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1s set to 180 ml, a volume Vv of the space 23 1s set to 410 ml,
the volume V4 of the fourth adsorbent layer 14 1s set to 30 ml,
the volume V3 of the third adsorbent layer 13 1s set to 40 ml,
the volume V2 of the second adsorbent layer 12 1s set to 120
ml, and the volume V1 of the first adsorbent layer 11 1s set to
2050 ml.

Since the remaining structure 1s the same as 1n Embodi-
ment 1, a description thereof 1s omitted here.

In addition, the same actions and effects as in Embodiment
1 are also obtained 1n Embodiment 2.

In addition, by adopting the configuration 1 which the
volume V{3 of the first separating portion 31 is made larger
than the total of the volumes V2 and V3 of the adsorbent
layers 12 and 13 that sandwich the first separating portion 31
therebetween, 1n comparison with Embodiment 1, diffusion
of fuel components 1n the first separating portion 31 can be
suppressed more, and the amount of blow-by of fuel compo-
nents to the atmosphere can be further reduced, thereby, fur-
ther improving the blow-by performance.

Embodiment 3

In Embodiments 1 and 2, the U-shaped passage 3 that 1s
turned 1n the opposite direction once in the space 23 1s formed
in the casing 2. However, for example, as shown in FIG. 2, the
passage in the casing 2 may also be configured as a passage 41
that 1s formed 1n an N-shape that 1s turned in the opposite
direction twice 1n the casing 2.

The structure of the main chamber 21 of Embodiment 3 1s
the same as that of the main chamber 21 1n Embodiments 1
and 2.

In Embodiment 3, an auxiliary chamber 42 that corre-
sponds to the region of the present mnvention 1s formed 1n a
U-shape that 1s turned 1n the opposite direction 1n a space 43.
One end of the auxiliary chamber 42 communicates with the
space 23, and the atmosphere port 6 1s provided at the other
end thereol.

The second adsorbent layer 12 and the third adsorbent
layer 13 that are the same as 1n Embodiment 1 are provided
between the spaces 23 and 43 1n the auxiliary chamber 42.
The first separating portion 31 is provided between the second
adsorbent layer 12 and the third adsorbent layer 13. The
fourth adsorbent layer 14 that is the same as the fourth adsor-
bent layer 14 of Embodiment 1 1s provided on the atmosphere
port 6 side of the space 43. The second separating portion 32
1s provided between the fourth adsorbent layer 14 and the
third adsorbent layer 13.

Mutual relations between the adsorbent layers 11, 12, 13,
and 14 and the separating portions 31 and 32 are set 1n a
similar manner to Embodiments 1 and 2.

Since the remaining structure 1s the same as those 1n
Embodiments 1 and 2, like components are denoted by like
reference numerals and a description of such components 1s
omitted here.

In addition, Embodiment 3 can also obtain the same opera-
tions and etfects as in Embodiments 1 and 2.

Embodiment 4

In above Embodiments 1 to 3, the passages 3 and 41 are
formed 1n a U-shape or an N-shape. However, the shape of the
respective passages may be changed. For example, as shown
in FI1G. 3, the passages may be configured as a passage 51 that
1s formed 1n a W-shape that 1s turned 1n the opposite direction
three times 1n the casing 2.

The structure of the main chamber 21 of Embodiment 4
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the main chamber 21 of Embodiments 1 and 2. In Embodi-
ment 4, an auxiliary chamber 32 that corresponds to the
region o the present invention 1s formed 1n an N-shape that 1s
turned 1n the opposite direction twice 1n spaces 33 and 54.
One end of the auxiliary chamber 52 communicates with the
space 23, and the atmosphere port 6 1s provided at the other
end thereof.

The second adsorbent layer 12 and the third adsorbent
layer 13 that are the same as those in Embodiments 1 and 2 are
provided between the spaces 23 and 53 1n the auxiliary cham-
ber 52. The first separating portion 31 1s provided between the
second adsorbent layer 12 and the third adsorbent layer 13.
The fourth adsorbent layer 14 that 1s the same as the fourth
adsorbent layer 14 of Embodiment 1 1s provided between the
spaces 33 and 54. The second separating portion 32 1s pro-
vided between the fourth adsorbent layer 14 and the third
adsorbent layer 13.

The mutual relations between the adsorbent layers 11, 12,
13, and 14 and the separating portions 31 and 32 are set 1n a
similar manner to Embodiments 1 and 2.

Since the remaining structure 1s the same as that in
Embodiments 1 and 2, like components are denoted by like
reference numerals and a description of such components 1s
omitted here.

In addition, Embodiment 4 can obtain the same operations
and effects as those in Embodiments 1 and 2.

Embodiment 5

In Embodiments 1 and 2, the passage 3 in the casing 2 1s
formed 1n a U-shape that 1s turned in the reverse direction
once 1n the space 23. However, for example, as shown in FIG.
4, the passage 1n the casing may also be formed 1n an I-shape
that does not turn 1n the reverse direction.

For example, as shown in FIG. 4, Embodiment 5 1s an
embodiment in which the present invention i1s applied to an
evaporated fuel treatment apparatus in which a main chamber
21 and an auxiliary chamber 22 are linearly arranged without
turning 1n the reverse direction 1n a space.

In Embodiment 5 also, a configuration 1s adopted that
includes three adsorbent layers and separating portions that
separate the adjacent adsorbent layers, 1n which the volumes
of the adsorbent layers decrease 1n accordance with proximity
of the adsorbent layers to the atmosphere port 6, and the
volumes of the separating portions increase in accordance
with proximity of the separating portions to the atmosphere
port 6. The volume of the separating portion closest to the
atmosphere port 6 1s configured to be larger than the total of
the volumes of the adsorbent layers that sandwich the sepa-
rating portion therebetween. Further, the auxiliary chamber
that 1s the region 1s provided on the atmosphere port 6 side of
the first adsorbent layer 11 that 1s the main adsorbent layer.

In addition, preferably, the volume of each of the separat-
ing portions provided in the auxiliary chamber that is the
region 1s set so as to be larger than the total of the volumes of
the adsorbent layers that sandwich the relevant separating
portion.

The mutual relations between the adsorbent layers 11, 12,
13, and 14 and the separating portions 31 and 32 are set1n a
similar manner to that in Embodiments 1 and 2.

Since the remaining structure i1s the same as those in
Embodiments 1 and 2, like components are denoted by like
reference numerals and a description of such components 1s
omitted here.
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In addition, Embodiment 5 can also obtain the same opera-
tions and effects as those in Embodiments 1 and 2.

Embodiment 6

FIG. 5 1llustrates an example of Embodiment 6 according
to the present invention.

An evaporated fuel treatment apparatus 61 of Embodiment
6 includes a main body canister 62 and a sub-canister 63. The
main body canister 62 and the sub-canister 63 communicate
with each other through a communicating tube 64.

Similarly to Embodiment 1, the main chamber 21 and the
auxiliary chamber 22 are formed 1n the main body canister 62.
The first adsorbent layer 11 1s provided 1n the main chamber
21, and the second adsorbent layer 12 and the third adsorbent
layer 13 that are the same as those in Embodiment 1 are
provided 1n the auxiliary chamber 22. The first separating,
portion 31 1s provided between the second adsorbent layer 12
and the third adsorbent layer 13. The fourth adsorbent layer
14 that 1s the same as that in Embodiment 1 1s provided 1n the
sub-canister 63. A second separating portion 66 1s formed
between the third adsorbent layer 13 and the fourth adsorbent
layer 14 across the auxiliary chamber 22 and the sub-canister
63.

In Embodiment 6, a section 70 obtained by combining the
auxiliary chamber 22 in the main body canister 62 and the
sub-canister 63 corresponds to the region of the present inven-
tion.

The mutual relations between the adsorbent layers 11, 12,
13, and 14 and the separating portions 31 and 66 are set 1n a
similar manner to that in Embodiments 1 and 2.

In Embodiment 6, because a cross-sectional area perpen-
dicular to the circulation direction of the passage 3 within the
communicating tube 64 1s small, the tlow rate increases at that
portion and the residence time 1n that portion 1s shortened.
Hence, 1t 1s preferable that the adsorbent layers 11,12, 13, and
14 and the separating portions 31 and 66 are formed so that
the mutual relations of Embodiments 1 and 2 are established
by using a volume that excludes the volume inside the com-
municating tube 64, preferably a volume that excludes the
volume of the portion of the passage 3 at which the cross-
sectional area perpendicular to the circulation direction of the
passage 3 1s smaller than a cross-sectional area of the atmo-
sphere port 6, as the volume of the second separating portion
66 that separates the third adsorbent layer 13 and the fourth
adsorbent layer 14.

Since the remaining structure 1s the same as those 1n
Embodiments 1 and 2, a description thereof 1s omitted here.

In addition, Embodiment 6 can obtain the same operations
and effects as those in Embodiments 1 and 2.

Other Embodiments

In Embodiments 1 to 6, only the first adsorbent layer 11
that 1s the main adsorbent layer 1s provided 1n the main cham-
ber 21. However, a configuration may also be adopted in
which a plurality of adsorbent layers 1s provided 1n the main
chamber 21, and a separating portion 1s provided between
adjacent adsorbent layers to separate the adjacent adsorbent
layers.

Further, four or more adsorbent layers may be provided in
series 1n the regions 22, 42, 52, and 70, and separating por-
tions that separate the respective adsorbent layers may be
provided between adjacent adsorbent layers. In such a case,
the volume of at least one separating portion 1n the region 1s
set so as to be larger than the total of the volumes of the two
adsorbent layers sandwiching the separating portion therebe-
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tween, and the volumes of the adsorbent layers are set so that
the volume of the adsorbent layer closer to the atmosphere
port 1s smaller than the volume of the other one.

Preferably, the volume of the separating portion located
closest to the atmosphere port 1s set so as to be larger than the
total of the volumes of the two adsorbent layers sandwiching
the separating portion therebetween, and the volumes of the
two adsorbent layers are set so that the volume of the adsor-
bent layer closer to the atmosphere port 1s smaller than that of
the other one.

In addition, 1t 1s preferable that the volumes of the separat-
ing portions in the region increase 1n accordance with prox-
1mity to the atmosphere port 6. Further, as long as aregion that
has three or more adsorbent layers that are different from the
main adsorbent layer and separating portions that separate the
adjacent adsorbent layers, and 1n which the volume of at least
one separating portion 1s larger than the total of the volumes
of the two adsorbent layers sandwiching the relevant separat-
ing portion therebetween 1s provided on the atmosphere port
6 side of the main adsorbent layer, the overall shape of the
evaporated fuel treatment apparatus, and the number, the
shape and the arrangement and the like of the adsorbent
layers, separating portions, and spaces and the like can be
arbitrarily set.

The foregoing disclosure of specific embodiments 1s
intended to be illustrative of the broad concepts compre-
hended by the invention.

The mvention claimed 1s:

1. An evaporated fuel treatment apparatus in which a pas-
sage circulating fluid inside 1s formed, a tank port and a purge
port are formed at one end of the passage, an atmosphere port
1s formed at the other end of the passage, and at least four
adsorbent layers 1n which adsorbent adsorbing fuel compo-
nents 1s filled are provided 1n the passage,

the evaporated fuel treatment apparatus characterized of

having a main adsorbent layer and a region that 1s pro-
vided on an atmosphere port side of the main adsorbent
layer,

wherein:

at least three adsorbent layers that are different from the

main adsorbent layer, and separating portions separating
adjacent ones 1n the adsorbent layers are provided in the
region; and

a volume of at least one separating portion in the region 1s

made larger than a total of volumes of the adsorbent
layers that sandwich the separating portion therebe-
tween.

2. The evaporated fuel treatment apparatus according to
claim 1, wherein, with respect to two adsorbent layers that
sandwich therebetween a separating portion that has a vol-
ume that 1s made larger than a total of the volumes of the
adsorbent layers that sandwich the separating portion, the
volume of the adsorbent layer located on the atmosphere port
side 1s made smaller than the volume of the other adsorbent
layer.

3. The evaporated fuel treatment apparatus according to
claiam 1, wherein, 1n the region, a volume of a separating
portion that 1s disposed closest to the atmosphere port 1s made
larger than a total of volumes of adsorbent layers that sand-
wich the separating portion therebetween.

4. The evaporated fuel treatment apparatus according to
claim 1, wherein, 1n the region, volumes of the separating
portions are increased in accordance with proximity to the
atmosphere port side.

5. The evaporated fuel treatment apparatus according to
claim 1, wherein, in the region, an adsorbent layer located
closest to the atmosphere port side 1s constituted by activated
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carbon having a butane working capacity of 14.5 g/dl or
higher 1n accordance with ASTM D5228.

6. The evaporated fuel treatment apparatus according to
claim 1, wherein an adsorbent layer provided closest to a tank
port 1s constituted by crushed activated carbon.

7. The evaporated fuel treatment apparatus according to
claim 1, wherein the volume of the adsorbent layers 1n the
region 1s equal to or less than 12% of a total volume of the
adsorbent layers 1n the evaporated fuel treatment apparatus.

8. The evaporated fuel treatment apparatus according to
claim 1, wherein a ratio between a cross-sectional area that 1s
perpendicular to a circulation direction 1n the passage of the
adsorbent layers 1n the region and a cross-sectional area that
1s perpendicular to the circulation direction in the passage of

the main adsorbent layer 1s included within arange of 1:2.5 to
1:4.5.
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